Summary.-The well known associations of breast cancer with fertility patterns and diet are interdependent and it is difficult to estimate the extent to which breast cancer is related to diet. This was attempted by analysing breast cancer rates in populations of single (never married) women for which the contribution of childbearing would be small. Age specific breast cancer rates for single women showed the same variation by country, social class, urban-rural area and with time, as did the corresponding rates for married women, suggesting that common or related factors determined breast cancer rates in single and married women. Also, dietary correlations of breast cancer rates at 55-64 years, around 1960, were not significantly different for single women and the general female population. This supported the view that the dietary associations with breast cancer, observed in larger studies of general female populations, did not arise indirectly from an association with childbearing rates. It was pointed out that the positive association of breast cancer with sugar, observed for single and for all women, was accompanied by a negative association with starch. These opposite associations with two forms of carbohydrate seemed inconsistent on general nutritional grounds and could be explained as arising indirectly to the association of breast cancer with affluence. Otherwise, it would seem necessary to establish a nutritional difference between starch and sugar, which could reasonably influence breast cancer rates, before the association was accepted as indicating cause.
breast cancer rates w-ith patterns of childbearing and with diet cannot be interpreted simply because diet and patterns of childbearing are associated with one another, a consequence of their mutual relation to affluence. Before diet could be regarded as a cause of breast cancer, the correlation with diet must be determined in a way which allows for the association of breast cancer with childbearing. This is difficult to do because of the very closeness of the associations between breast cancer, childbearing and diet so that after one factor has been allowed for the residual variation is small and sensitive to error in the original data.
Indices of fertility (Shorter, Knodel and van de W1ralle, 1971) (Hems, 1970 (Segi and Kurihara, 1966) giving an estimated rate of 66-9 x 10-5 for single women.
Denmark.-Only incidence rates of breast cancer were available by marital status (Clemmesen, 1965 (Clemmesen, , 1969 (Segi and Kurihara, 1966 ) for 1954 -55, 1960 and 1964-65, and incidence rates (Clemmesen, 1965 (Clemmesen, , 1969 (Clemmesen, ) for 1948 (Clemmesen, -52,1953 (Clemmesen, -57 and 1958 , the ratio had values 0-76, 0 70 and 0 73. During 1953-57 the breast cancer incidence of single women aged 50-59 years was 151-3 x 10-5 (Clemmesen, 1965) and using a mean ratio of 0 73 the mortality rate of single women aged 55-64 years in 1960 was estimated as 110 x 10-5.
Estimates of per capita supplies of the main dietary constituents were available for the years 1934 -65 (United Nations, 1950 . Data on per capita consumptions of refined sugar were more extensive and detailed (F.A.O., 1960) .
Estimates of food consumption were mean per capita values for the whole population.
It was reasonable to expect that mean diets for single women would differ from the mean for the whole population but information which might be used to correct for the difference was not available.
Total carbohydrate intake was estimated from intakes of flour, potatoes and sugar using the following approximate conversion (McCance and Widdowson, 1967) :
(Total carbohydrate) = 0-8 x (flour) + 0-2 x (potatoes) + (sugar)
Starch intake was estimated as (total carbohydrate)-(sugar) It was not known whether diets at different ages differed in any influence they had on breast cancer and so correlations were determined for diets at 10 years earlier (around 1950) and about 25 years earlier (prewar, around 1934-38) . Data on food consumption during the war years were not generally available, except for estimates of sugar consumption (F.A.G., 1960) .
RESULTS

Breast cancer rates for single and married women
For the 10 countries studied (Table I) , breast cancer mortality rates for single women aged 55-64 years were highly correlated (r2 73%, P < 0.01) with the corresponding rates for the total (predominantly married) female population (Segi and Kurihara, 1966) . This suggested that breast cancer rates for never married and ever married women were dependent upon the same or related factors, a view further supported by their similar urbanrural gradients in Denmark (Clemmesen, 1965) and social class gradients in England and Wales (Registrar General 1931 , 1951 , 1961 Fic. 1. Breast cancer mortality rate for sinigle women aged 55-64 years of 10 couintries (see Table I) aroundl 1960 plotted against suigar consuimption (per c(lpitot) 1O years earlier (0) and about 25 years earlier (O).
12 (0 7 consumption of starch (Fig. 2) there was a significant (P < 0.05) negative correlation. With increasing affluence, sugar consumption tends to increase and the consumption of starch decrease. Therefore the observed opposite associations of breast cancer with sugar and starch could be indirect expressions of an association of breast cancer with affluence. With data for only 10 populations it was difficult to resolve this ambiguity but, at least when partial correlation coefficients were calculated, the results were as follows: Breast cancer rates for single women were significantly correlated (P < 0.05) with sugar, independently of per capita Gross National
Product (Woytinsky and Wroytinsky, 1953) for pre-war and post-war data. The partial correlation of breast cancer (in single women) with starch, independent of Gross National Product, was significant at the 500 level for pre-war data b the 10% level for post-war dat cations of these correlations v and starch will be discussed lat Trend with time The change of age speci cancer mortality rates with tim in Fig. 3 for single women in t] lands. The increase in rates aft was most marked for rates at ages [45] [46] [47] [48] [49] [50] [51] [52] [53] [54] [55] [56] [57] [58] [59] [60] [61] [62] [63] [64] years (Fig. 3) . This increase would be consistent with an effect of diet because of the changes in food consumption after wartime rationing. For example, sugar consumption increased, as shown in Fig. 3  (F.A.0., 1960) . Consumption of other foods changed, such as an increase in fat consumption and a decrease in starch consumption (United Nations, 1950-65) . There were similar but less marked changes in breast cancer rates for single women in Denmark during the period 1943 -62 (Clemmesen, 1965 , 1969 It did not seem that childbearing could be the common factor because fertility of o never married women was so much lower 0 than for ever married women (Shorter et al., 1971 (Cleave and Campbell, 1969) , especially in relation to heart disease. Discussion of these nutritional effects in relation to breast disease is outside the scope of the present studly. 
